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#^$•9 0-1 om&%tsttm%&ittmmm-&im 
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? ? y ox h y )i%b'Vz/7>fcV-Mt£'fo : 
[00 2 3] Z^yxy, 4 yri/ y&k'osft&^xy 
^£tt:Sfl:^k ^kt'xury. A-7/ktn 
x^i^y. ^-^M-nrntfby. 7Wtt'xyfy 
^^Nn^y^^PFffiSHb^ft.; t'x;i,hy^h^s/ 
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xf7l/7$7x?-;M>*?) 7?»JU-K N, N-v 
^W^rnt/M^^) T9VU-Y. N, N- 
^xfvU7$7Totr;M-X*) r^yi^-h. N . N 
-y^f;P7^yxf;M^^) 7?y/U7Sb\ N, 
N-^x^;U75yx^;K^^) 7?y/U7$h\ 
n. N-^^;u7$/rutvMy?) 7^y;u7$ 
h\ N, N-^'xfvi^yrotvMy?) 7?y^ 
7$h\ p-^^;U7^yy^x^l/V v p-yy 
fvl/r$7x^7^y. p-^x^;i/7$7yf-/U 
Xf-l^y. p-y'xf ;P7^ yxf ^xf ij 

**ym (Witf. Wb<*;k JMtx*Jk 3*fl: 
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[0027] m *>mmftcommt ixit. 

* A i> L < y ^A«^5ttftffl&#fflS-Bri ^ fc C 

*|cOftf|c0JtLT»i. N, N-y7W^xf;l, 
(y^)7^yi^-h. N, N-^'X^U7$7X^ 
(*9) 79V\s-Y. N. N~^f*;U7$77"ne 
)V{*9) 79VU-Y, N, N-^Xf-;l/T^77U 
tf;K^^) 7^UU-h. Ni N-^f-;U757x 
f-;K'-X^)r^y^TSK. N, N-i/x^7$7 
xf;K^^) 77y;P7^h\ N, N-i/^^75 
77ot;P (^c^) 7^y;P7$ h\ N. N-vXf-;P 
7$77Dt;K^^) 7y > y;U7$H, N, N-v'y 

^7^i^y % p-^w$yxf;ufuy, P 

-yx^;U7S7^f-;W7^l/>' N p-^xf*;l/7$7 
x-f;l/^py^(7)7$ Kft* ; mwmfkti 

[0028] ztit>0)*px'i>. nmmzx^L^t^A 

X\ 7^y^Sx7r;K ^^^»J;H!xxf/k 
Sl7;P^-;Wt^. ^7>^b'-;Hk^. ftSS/x 

[0029] Me^n >y ^ 4 L V \«« t L 

T. xf-uytt^teft^^yKmfflL^^^^yo y^ 
£ x xfi/^^^^yixxfyH^^^^ 

^W^n^. x^i^ytt^teW^^yK^fii: LT 

i>mtt<. MUX. T9V/m. *99V)VWk*<» 
&mWtl\>\ -If. x^^ytt^ftft*7UsjcyKx 

-4*?>»{IWff4L<. mitt. T^y/URxxr 

^^^y;l/Kxxr^4*omfi*W4Lv\ ^y 
v-&«ffi-r&xf-i/ytt^issixr;w#y»7'n-y ^ t 
xf 1/ yfiTO^/^yKxxf/^D v9 1 co®$L 
ktl±. w&kifil 0-9 0Sfi%. fM^9 0-10fifi 

0fiS%. tt##80-151*%T*9. ^^tc»4 
L<l4«#*«2 0-5 0aa%. fM^8 0-5 0fil: 
xf-lyytt^ftSi^^^Kro-y^^SiJ^ 
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i<&Tth. &mmiz*i^x tfc&k&m 

[0030] raiET'D y ^sa-^a. y/D ??m. 

•^ftl^\-K/D7?A (ITg<oyo 7 ?) 
kV7h7 , D>x^B (fiTgcorn-y^) fc£*t&*§ 
A-BSiO^n-y^dtfi^ A-B-AlWb 
'J^D-y^ftS^I*:. B-A-BMiOh'jra.y^j&g 
( A - B ) D M<0^l^:/n -y ?m&mm 

tCJiA-B-AS^b'jyD-y^S-^*. (A-B) 
[0031] mZ7tiv7$;W.-£ft(0ffim±, ®VZ7u 

•y Kmmt ( m > ^ o y ?&a£ttT- 

[00 32] fffeVn y^S^Wi. 
*Li\ fTK^o -y ?&fiHrtt<D*}§£ (i>L< Ii7;u 

2-6o*c. 2!?0ii«L, &iflf&iaM»§£:a:ML 

5 5 nmtCiJtt&i£a$A<7 0%UULTj>&i fcfcj: U 
[ 0 0 3 3 ] iCIT. ( a ) M«/D y ?£Jt£fl«7> 

ey-mx'f> * y t'>?y i?*)vs&znimr& t . us 

© <g)Sl£ 

[ o o 3 4 ] y t'y^i^/ua^i te. 



W7-('J/'I2*(J. Am. Chem. Soc. 1 
994. 1 16. 7943) ^-hu^S/Ytt&fafaK 
O^^l'JffiE^JSrfflV^tiT) (Mac romo 1 ec 
ules, 1994, 27. 7 2 2 8 ) . GWwfy 

myl/l))\/S£: (Atom Transfer Rad 
ical Polymerization: ATRP ) 
Zt'tfmf *>tl&. *mi£i5^Xte\,vftlcr>1imiz£ 

r>mm7'vv? : mis#mmixi>£\^K tmm 
(0035 ] m&7'nv7m&#zwm-i>-mk ix 

a-^tcJ:OiSt-r.&i:. l^£ft£:/o-y;?fl:£ft<D# 
[0036] S££<fc WMifcrfo 

9. #^/i*yo-y7ft2^*<7)y|c?§tt. STOfig|g# 
S5r^T-tl> 77 »J ;HTi^li^ ^ j? 'J ;H^**07"d 

•y^ (Pixif. mb-^ ( 1 ) x-mtihmimt!Li 

xfidzttfxzz. m.^mmii^m&ai^Rm 

t>T#l.. 4>»Wi. ear^if. *»fly»'y^. *K(L 
thU ->A^k*<07;U* y ^JlykSf-ft^ : 7>*-7 
*. ty, hyx^y-;u75v. hy^f-;U7S 

[0037] *%BflT'li. ( a ) iWChim&B "> 

tm-sfttbhiz. {b)mtLXT-*y&mz 
n-thT-Jiy&$&&m^h. r-*ymtLx 
*Mt*i*A>aL isi?s. vymmt5Xxfzn(y<7) 
lv%. < b > ix®mf&%7-*yit 
w&tiwgftm ixu. fiy v V •■/ v E s - 2 2 5 . 

ES-4 2 5. A-4 2 5. V-2 2 5. V-4 2 5 
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vW yK7;i-*/WN-7x;?.-f;i4W£tt ; WJ>2 

8-1310 <^ 3 7^xy~?4t) „ /Wt'-fey hC 

a ( b as Fits?) m<mm t'->u/? o b 

fa; 1/^28-2930 (t^a^Xy-f-tt) 3 s 

c»k t*x;t/y o b >m/**T# >m^~)^m^ 

fa ; ^t'-fe 7hCAP(BAS F&S!) ^OSffiSb'X/l, 
/?uh ym/ru tJtyg? t'-)l>im£fa ; 7 F;\*y 
f-y'CP ( I SPtiS) t£<oii®b-/l/vW y& 

^yy-^ivM ytfoxn/ry y u- : ax 

■7-1 OOP (BASFttS) . y-f-¥*-/l/h' (HS 
ft3*&S?) ( * y ) 7? >J /Hf ( * ? ) 7 7 V )V 
mz.Xf-A'&S.mfa ; f ?A> y 5*-^ H =X b n yy\ 
•WH^sfc-Jl'HS (BUhBASFttS!) . 
4 2 (•fi'g^/Uxy-^tt) . 75X-»MXL5 3P 
(S5{t?) ^<97y y^K/T? \))l>7$. K!^tt£ 
S-£ft;/l't'7l'-yyxVBM3 5 (BASF^) ^ 
cWJ b'x;Ubo y Ky/ {.Xy ) T? VfrW/ ( y 
y) U^ixt ; -^-^ H7VAQ* 
'J W-xhvyy$#;l4fcS!) ^ra^xf-^yy 

[0 0 3 8J ( b )_7X;tyJ4g£ft#07xtfyttg . 

ft ; 7y*-7*»«&«««fflHfcd* : xy y-/U7 
$y, yx^y-^riy, byxyy-;u7$y, h 

!M /l^rS^s 2-75y-2-^f-;W- 

i-rn;v-/K 2-rsy-2->f-;u-i. 3- 
gwrto&y-^syS; y^'y, 7/Wfxy, bx 

f- vy^coJMSttT S y ^t^Bl^Srffiffl^ 5 i k #T- 

-2-y-f-;U- 1 -7o/V-;K *8tfb$y ^Afcft 

[0039] ( b ) 7-*yim-£fali. r-itym 
5r 5 fifi%i:Lk-frtr LT V*6 <Di)W & L < . 1 0 

[ 0 0 4 0 3 ( b ) Tx^yUS^oSft^ 
^ffi»i5, 0 0 0~1, 000, 000t3>l><O*W 
tl<. 10. 000-500. 0 0 0T'^>I.^7)* { J: , ) 
WiL<, 20. 000~300. 0 0 OX'S>&0)tfZ 

[oo4i] *wmw^mm%fam.Mzii^ 
t. (a)7ov y m&fat < b ) r-ifym.^fa 

t0MS.it ( (a) /(b) )U V 1/10-10/1 



Tfc 1 ). L< li 1/5-1 0/1 T'fcl.. (a) / 

(b) oih*n/i o*atr**fc'. 
my i"-* yywHftasifcJ: k«ts^ 

<0Hffi^tl»C:J:i:^.S». ClOJt* 5 ! 0/1 Ir^Xl. 

»;t me ( a ) A^kne ( b ) e^^. sa^^ao 

0. 1~1 0Sfi%£^rLTV^>Otfif£L<. 0. 5 
~8Sa%T'i)SO* { J: IW 0. lSft%*)l 
T'(±^**qF+^k ^ *)^-r < . 1 0SS%S:iii S 

[ 0 0 4 2 ] *HBB<7)^tffi«fflS-^ffl^!fi) 
fctt. «£*feBS4M) ( a ) mti S.V ( b ) Ott, a 

y ymcnu ^m/^ 7^, wmm y<y.<i 
v**yy 4 y. *?yyy^<nWfcfcWM -. ^ivtiv 

;l^ ; xf-vy/yrj-;K H?yx-f-vyyy 
roeuy/yn-;K ^yroewy^yn-yk / 
y -fe y y . y^b>-;i^o)^fl5r^3-;MS ; jK'J 
dr^x^-uy^^'J^x-T/K ^y^yrotvy 
-fef-;px— f;K iKy^v'Xf-vy^y^^rae 

uy^f-r y /ux-f-;i^<7)^iRr^3-/ucoi?-(tx^- 
i^y&i//X«iit^rDbwyf=fJimia; 5 yx^-yi! 
-fyroe;K syxf-yK*^f-;uHr^/K 5«>y 
yS!^^;K ?LK-fef-;l^i^xxT/i^ ; itu^ym 
i;xyy-;wr5 h\ 7«>y yKx'xyy-;i.T5 H» 

COTS Vm ; ^f-^yv'Odr-ty, yf-;P7xX;U 

*r'jvndf-<fy, iK'Ji-f^yDa-^^ T$y 
^tt>-y rj-y^Oxyn-y^f* ; xfTViUbV 

7vt-')A?D7 / f h, ^^y^by^f-^ry^x 

f-uy^^ y^x— f;W7x-h, ^>;^yxf- 
ixy9>7 y yi/x;u*a/%yias^co7x^-y^ffivStt 
M: ^^y/PhHDdfvx^^y-fy, 

mmmfa. T^/mmfam-.wmmm. f 
ysyw, **^>*>^)»HiiWon. edta 

-Na^O^U-hSiK ^5<y^0B6®fSfl. SHUBMb 
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[0043] ^mmsmsmt. mi < a > 

0. 1^10fiS%T^I>e9#ifSfcL<. 0. 5~8S 

mxchiaifxvmLw o. iga%*8rctts 
xmi < a > mtmsi ( b > j&H-fconrw-itfo . i 

9tf±U*. 

[0044] *mit?&M{Lffi*ojm j m®mm 

m ( a ) jft^jax ( b ) tfttriMfift*. 
<ow&thzttfX'$h. ta. mmmco^mium 

j)V*uX?ymwo)Vy)V*xiT)l'*)V ; 7)Vij> 

mtfx.m#xmoE®tfxw~ xtiztit>mm&tf 

[0045] 

imm wt. w«. mmmimfx. mtz*m 

z.&woztibmmM. mffltzm£2tiii>0>x- 
mwmt%ikm<mm%\t. mz 

[Wl] (7?9/l*2-xf7l^fj<7l'-7?y/i'& 
t -y^UsRyo -y 7«S-^f*:c^jt) 

^ffcgl ( I ) Sr 1 6 5 m g AilT . 8 0"Cfc#Ha 

Lfc. ace. mmmmmmmsuzvmuz&i. 

2 50rpmTtgtfL^* { ^. ^^2, 6-^yo 
; e^y^l-K692mg, 77y>H?2-Xf- 
/W*i'/H84g. 'O^^^l/vxf-uyhUrs 
y3 9 8mgfci^^-f;U*yPAT5 K88g<0S^ 
«*RJS8HrtfciDifc. 3B$fSfijiJf&. KJSSH** 

t*t<oS^Sffi^iPi.. #»?HlfclHBIIfcJ|jMI 

>Ht>fc»TU Sl^telf&S-t*. S»*raicJ:9» 
v vfe. 77 'J/i-K 2 -xf-;l^* 5 0 % 
Tfc-jJt. ^^it^'Jv- (JUT. ( ^)79^)MS. 



Ji. Sa^^-^S ( Mw ) *« 3 3 . 0 0 0, ijt¥«J# 

(Mn) #24, 000. ^ftftffi (Mw/M 
n)*U. 3 8T'J>o£. 

[0046] S'J<7)R^5^S^c^mMt3J:tJ f «}fSS:^X , ? 

wt. gmw&iwk. mm ( i > £28. 6m g . 

Aftffi(H) £9. 3 3mgA*vt. 80-Clc#iSL 

<£lc. KJ6^rt£9BR80BftlcimLfc*&. 2 
50r P mTlg#L^3!)^. 1#£>il£*y77 y/P®2 
-Xfvl^^ft#fll5Jfe£ij4 8g. 7?y/U&t- 
/f;H28g, ^>^f-;^'Xf-U>'hU7SV7 
9. 7mgfcJ:t^*f^/l^r$K53gtf>»6* 
2lffiHm. WB®&imizXMftl. 

-l£7^l!7/V$X'7A (tgftfl:^tS!. rdf. 3 _v 
— H 700SNj ) ilCMUz* yMzMLX. 

m&%£izmz&. *m<ox? s-frwzffiru m& 

■kti&tS&zmfttt. (Mw) J25 6 , 0 0 0. ft¥$ 
ttTM (Mn) Ii39, 8 0 0. (Mw/M 
n)«l. 41T-*-5it. Mnli OSajLJt^S^*: 
<$<?)79 U;^2 -Xf-;|xs^->;ut 7^ t»;HJt -y 
■?-/K0SS#$tt. ^-tl^6 0Sfi%t4 0Sfi%"C 
l.H-NMRt±9. itfi^#+«77 
y/HS2-x^-;lxsdf >-;l^t77 'J^it-Zf/KOl 
fi^SrUE Lfc . # t>ixtz y n -y 7*S-&#:{i. * U 
(t-BA) y^U ( 2EHA) y^'J (t-BA) O 

[0047] miX'%t>hX:77Vtl'M2-x.1-)l,<\* 
isfrb 79 »J;l® t - yf-;Pi: cob'J 7"o -/ 7«S^# 
<02 1gS-. 1. 4-^^-t>-4 8 0mLC^jg$-tt 
6 mo iyL«0Jgg?$r3 3mLjDi.^f*. 1 2 0*C 

a# t^m. ^jEiag lx . yo y ^«a-&«cp - 1 £ 

yo-y^Jyi^*p-io3ll*^^$$:. 0. 1 

xmrnitztz^. m*ttm%ii<>i%x'h->tz. t 
fz. mizffiLtzismx-mfcLtztiyxmm. (t 

g) li. 79V)\^2-x.i-)U^^)],ya y9lz^ 
-TS-5 0-Ct. 7 9>Jjmt-y^;uya y^tci* 
-f & 4 3*C fc . 79 'J 1 0 7 -CT'fco 

[004 8] [^]2] (77D;UB?2-xf-;t^\dfi';l' 
-77 9Amt -7+A*&a y 7^g^f*Ol^) 
M 1 b mmz 77 V -xf-;l^^>/;HS 

^Wi^J?-S^L^. fit. JHvvfcJWMB ( I ) Ofi 
5r 1 7 3 m g . ^ 2 . 6 - y/D^77 y ^ 
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,H84g, ^y^^f-^yX^yhUTSVOiS: 
4 19mg^fti, j»P«Ht>2BSiafcftifc. 7 
? y ;WSS 2 -xf-z^v* s/A^RflSPtt 5 0 %T* -> 

B^<0SS¥^f4(Mw)f42 3. 300. 

(Mn) til 6, 4 00. (Mw/ 
Mn) 141 - 4 1T'feo£. 
[00491 RB^fc»Wfe4lf!BtW*»9# 

tt. mm&ttitk. *ffciH d)7i 7mgi5i^m 

ftiB ( I I ) 58. 3mgSrflDi* 8 0iCfc:|liBLfc. 

«^rt*S3mi«WB*Lfc44. 2 50 
rpmtlHtL**^ »feilfc#y7^y;H»2-x 

M5ig, ^y**fvic/'x*i/yby75yi gfc 

itf^^;W?;UA75 F 6 6 g^g-&i££i!D;i£. 3 

fc. *<7)&(4. Wlli:|5|-OS^^S-&f*S:#^. - 
t^ai^cofifi^^^fi (Mw) (44 5, 0 0 0. 
SPPWhF* (Mn) (42 5. 4 0 0. $HP4#ffi (M 
w/Mn)(41. 7 7T*ofc. M n€± OStfiLfcft 
S&ffc*c077 y ;WK2 -xf;lA^y;l/hT^ y ;l« 
t-^f-;W0fia»*tt, ^ti^ix4 7SM%h5 3S 
UCCi-yfe. IH-NMRCCiO.^fi^**. 

or ? y ;i« 2 - xf-^'v* ^ 1 7 ^ y ;uk t - 

[0050] m2X%kiXkT9 , J/H2-xf;K^r 

y;i/i: 7? y/m t -r^i^o b y v 

<D18g£. 1. 4-> ? 5r**9-y5 0 0mLC»JBS* 
fc. 6 mo 1 /LOtSK* 3 6m LjDifcfJL 1 2 0*C 
C7)^-T;U/U^T2 0^JD^S5L^. ML«i 

K^irakiiO^v^. t#^<xfc^y-7-S:*Jt^*fc 

yn>y^Sfi^P-2c7)iP7K^^^. 0. 
lmol /LO*Rfl# y fefflt 

i£. filTfcS L Ltztfy x«»iBJ£ (T 
gH4. 7^y/WK2-x^;l^N^i/;uyo^^k:4* 

[005 1]^fifcitf#^*# : W4. fh7hh'o 

#yxmmm±. jis K7 i 2 uzm\ d 

SC (*&@B*ft«£) fcffiVK 2 0"C/#<7>#&£ 
KTWfcLfc. KIT. PWCfc*. 



[0052] [A3] (7Sy**2/H«^T*5y 

rA£fi£#<oi8§) 

**?yw-h5oak p<f7M??yi/-h3 0$. 

>f y y^;M * 9 y V- h 2 0SB. &tffefcx? /-/P 
150gR£Aix. 2, 2* -TWMVf+nz.hV 
;K>. 6&£$aitf£. aSi»HSlT, 8 0iCT8i*ISK 
IBS. 6 0*C£#aU:. 

[00 53] N, W-&*+fV7$Sx&fr*9 
9V\s-Yt S^*>SIWbJcSM>3 1 9fek»jB£8TF 
n-M:tlM» 1 «HTirFU Kfc2 0*BBa 

ff*w«ikteJ:->t^f-^7syaw)***-f h 
fll^frw feKx^y-^aatiKy^-aesrso 

5-y«Bfet:J:0aSLfc. #£*ifc*yv-£ rp- 

3 j fc-r*. »fe*tfc3Kyv-m*^4HF*»4i 

10, 0 0 0t*-*fc. ifc. #^©lRX^^h/U4D 
N-OcO©IR^m^. 75y**$'F£0£jfc£B[ 

[0054] [^»Jl-3. J«SWIl-6]«lfcS 

D) y yu^yf. fttftfyroe 

u y y a )UJ*izmtt Cizmp>ffigHj±& ( $twsk ) s 
-fev (^ftff^S) . -fe^ bfia«J (^^^ 

[0055] <f^fW5i£> 

(l)^* (^-;uffil#^) 

23cm. 2z<?)m<D%\*mt£. r-f^^-*« 

ffl l . ( xtexT Y-A*>im? ) . %Miz-%mmft 

4. *-9-**^Lfe*SE*. 3 0X:/9 5% 
RH(7)g^'l^t8CcSI>L. 3B*ISH*<0^0W*W 

«»* <%) SrS»*. 

^-ypyryyayfpfffi^ 

(%) -t (2 3-D / (23-Lo) ) 

x 1 00 

^(^? (cm) . Ltt3«HBtt<0*-^Lfc*«^>R 
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$ (cm) T*4) 
[0056J {2)3£&>m m 

x : MMIbft. 

[00 57] (3) 

23cm, 2 gcOffiO&VvfegC. r-< X^y-t-S-ffi 

T*)U ¥t£«^^£ffo£LS^2-£6. fctc, 2 3 
X:/6 0XRH^®l®K)jHWciWiU WIL**? 

«M8I(2 0«)T«(W*. 

Too5 8T(4)"'#*»jhtt(«nasja) 

* i fc^t firimflMttmott^ ( mtm ( ^ 

x-r^: DME, mtGrtitfX : LPG) ££ffi-ri> 
qSltSUfclBltSftox^y 

©!SI£ltUt#lJrnei/y7.r>UAfc, 2 2m i 1 

2 3-C/6 0%RH<OglgMS<0^mcSclL. ft 
gffilnft (HIGH MEGOHM METER: 

O : SSyatiyixi OUS-gTT&o*:. 

A : «ffiffit«#lX10»«JSU:~lX10»**» 



x : ^BSiSiaffian x 1 O^UUhT'&ort:. 

[0059] (5) ±vhi}fflsi tmimnuL) 

1 5 c mOs&gJgtC, 0. 7g*>*KBfc»liU 
et>fc2cm<gfcS£TS£j»U &g2 3*Ci>J:{/fB*f 
SK6 0%<OMiSMS5lfcl^HaSLJt. -?-<Df£. 6 
5 m mSPSOSl$^±fc:a^T «f *$r-^<55jSST'ffiff 

o : mm&2oog&LtT.m^ffmmi>ic 

<, L$r4»fr$liJMff-C*-9jfc. 

A : «*raiOOgJ2Ut2 0 0g*»t\ Lfc* 

X : fiTcffiffi 1 0 0 gfitFC. ttttO)l%S , g« c & 

[006 0] ( 6 ) -b y bffiftTJlflia (^XAtfSlft) 

O : ***Wlil5gfiUtC*->fc. 
A : ft*#S»4 1 0 gfiLh 1 5 g*gfT*>ofc. 
x : ft«Wttl0g*8rc*->fc. 
[006 1] [HM014~7. lk«^7~l 0]^2t 

iBSrff-2fcti^. *23&»fe«t!Wr.J:-3.fc, HJ6M4 

Tv^ifc*epi-a!t. Jts0ij7~i oco^mm. 

£^S^§^fc&f-ffc LTtt1M8BTitft<0V>< tOT 

[0062] 
[*1J 
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[0064] P-l :WmMlXimLt:7n>v?2m 
P-2 :iSiiWI2T1^L^yo^^Ag^ 

p-3 '.smmsx-mmitiTsytty-j vm^^ 

T-*ymm2 :^fyyU-/yES-225 (I SP 
T-*y&mm3 : 1^^28-29.30 (±>-3^_ 



[0065] 

- fl) fc 



F^~A(##) 4C083 AC012 AC102 AC172 ACH1 
AD011 AD071 AD072 AD091 
AD092 AD111 AD131 BB53 
CC32 DD08 EE28 



